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IMPROVEMENTS IN AND RELATING TO CORROSION INHIBITING 
FORMDLATIONS 

Field of the Invention 

5 

The present invention relates to improvements in and 
relating to corrosion inhibiting formulations. 

Ba.ckground o£ the Invention 

10 

A wide variety of additives have been developed and are in 
cotnmeroial use for the protection of metals against 
corrosion in organic Or aqueous media. 

i5 Amongst ferroue metal corrosion inhibitors, carboxylic 
acids are widely used, for example, thoae with long chain 
alkyl or aryl groups which impart solubility to the 
carboxylic acids in organic systems, for example 
hydrocarbon oils. Particularly effective compounds are 

20 acyl amino acids of structure (I) : 

R^-C(O) -N(R=) -CH3-CO2H 
(I) 

25 

where R^ is a long chain alkyl group and is hydrogen or 
methyl . 

Where water solubility is required, it is common practice 
30 to eii^>loy a water soluble salt of the carboxylic acid, for 
example, a sodium salt or a trialkanolamine salt. 
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Amongat non-ferrous metal corrosion inhibitors (also known 
as metal paasivatora or deactivators) , the most widely 
used ooinpounde for protection of copper and copper alloys 
are triazole derivatives, particularly benzotriazole or 
5 tolutriazole. As above, derivatives are well known which 
enhance solubility in organic hydrocarbons or water. For 
example structures of formula (II) are in commercial use^ 



10 

(II) 

3 

^ where T* ie a triazole derivative, ie hydcoxyalkyl (for 

ft 

Q water solubility) or alkyl (for oil solubility) . 

n 15 

Vihm ferrous metal and non-ferrous metal corrosion 
inhibition are both required in an oil-based medium two 
oil -soluble corroeion inhibitors are used. Similarly, 
y when both ferrous metal and non-ferrous metal corrosion 

i 20 inhibitors are required in an aqueous medium^ two water- 
J soluble corrosion inhibitors are used 4 

However, in a number of applications, solubility of the 
corrosion inhibitor in both organic hydrocarbons and water 

25 is desirable. Such applications include, but are not 

limited to, those involving emulsions or those where water 
may be present as a contaminant of oil systems and vice 
versa. Applications where dual solubility would be of 
utility include, but are not limited to, industrial oils, 

30 crankcase lubricants, metalworking fluids, hydraulic 

fluids, rolling oils, brake fluids, fuel systems, surface 
coatings and water-soluble paints. 
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In an effort to reduce the amount of organic hydrocarbon 
material used in many technologies, aqueous emulsion 
formulations are being developed so that the range of 
technical areas in which emulsions will have importance is 
5 increasing. However, the conventional corrosion 

inhibition compounds described above result in either 
organic solubility or water solubility. 

It is an aim of px^f^rz^ed embodiments of the present 
10 invention to provide an improved corroaion inhibitor- 

Summary of the Invention 

According to a firet aspect of the present invention there 
1? is provided a formulation comprising: 

a) an acyl amino acid derivative of the formula (III) : 

R*- (CO) 'N<R^) -CH2-CO3H 

20 

(III) 



in which 

ie Ce - C30 optionally substituted alkyl 
and is hydrogen or methyl, and 

b) a N,N'-disubatituted aminomethyl triazole derivative 
of the formula {IV) : 



25 



30 



(IV) 
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in which 

is an (sptionally siibstituted 1, 2 . 3-ben2otriazole group, 
or an optionally substituted 1,2, 4-triazole group, and 

5 

R* is a hydroxyalkyl group. 

It has surprisingly been found that formulations in 
accordance with the present invention are soluble in both 
10 oil and water and give corrosion protection to a range of 
metals. 

iJ 
\j 

Suitably, the acyl amino acid derivative of formula (III) 
Ir^ is organic hydrocarbon-gQlvble, 

in 15 

5- Suitably, the N,n' -diaubstituted aminomethyl triazole 

s dei-ivative of formula (IV) is water-soluble. 

ry Oenerally, unless otherwise stated herein or unless the 

I'i 20 context requires otherwise, any alkyl may be either a 

id 

Q straight or branched chain alKyl. Except where otherwise 

stated in this specification optional substituents of an 
alkyl group may include, aryl, alkenyl, or alkoxy ether 
groups. Except where otherwise stated in this 
35 specification the alkyl group may optionally be 

interrupted, for example, by an unsaturated linkage and/or 
an oxygen. Each alkyl group may comprise one or more 
s\jbstituents , Suitably, alkyl groups are uneubatituted. 

30 Preferably, R* ie Cig-Cao alkyl. More preferably R* is 
CuCi7 alkyl » Especially preferred R* groups are CnHja 
derived from lauric acid and CnHas derived from oleic 
acid. 
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Preferably is methyl. Preferably, is an 
unsiibatituted methyl group. 

5 Generally, unless otherwise stated herein or unless the 
context requires otherwise, any benzotriazole group may be 
optionally substituted by one or more alkyl groups. 
Suitable subotituents include C1-C4 alkyl groups* A 
benzotriazole group may comprise four aubstituente or 

10 less. Suitably, a benzotriazole group comprises three 
subetituents or less, preferably two eubetituents or leee 
and more preferably one subetituent or less. Suitably, a 
benzotriazole group is unsubstituted. Suitably, alkyl 
group substituents of benzotriazole groups are 

15 unsubstituted. 

Preferably, is a 1, 2, 3 -benzotriazole group. More 
preferably is a benzotriazole or tolutriazole. 

20 Suitably, is a hydroxyalkyl group containing from 1-4 
carbon atoms. Suitably, R^ is a hydroxyalkyl group 
containing from 1-4 hydroxyl groups. Suitably, the 
hydroxyalkyl group comprises an unsubstituted hydroxyalkyl 
group. Preferably, is 5-hydroxyethyl or hydroxypropyl 

25 most preferably R'' is 2 - hydroxy© t hy 1 . The R* groups of 
formula (IV) may comprise the same or different 
hydroxyalkyl group. 

Suitably, th? formulation is soluble in organic 
30 hydrocarbons. Suitably the formulation is soluble in 
water. Preferably, the formulation is soluble in both 
organic hydrocarbons and water. 
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Generally, unless otherwise stated herein or otherwise 
required by the context, a formulation is soluble in 
organic hydrocarbons if at 25*C and l atmosphere pressure 
it has a solubility of at leaat O.OOOOOlwt*, suitably at 
least 0.000lwt%, preferably at least o.Oiwt%, more 
preferably at least 0.5wt% and particularly at least 
l,Owt% in Naphthenic oil. The naphthenic oil is suitably 
Nynas T22 (trade mark) available from Nynas Naphthenics 
Ltd. 



10 



Generally unless otherwise stated herein or otherwise 
l^, required by the context, a fGi^imilation is soluble in 

organic hydrocarbons if at 25®C and 1 atmosphere pressure 

fri 

f~ it has a solubility of at least 0.000001wt%, suitably at 

iil 15 least O.OOOlwt*, preferably at least O.Olwt%, more 

preferably at least 0.5wt% and particularly at least 
s 1 , Owt% in toluene . 

a 

fU Generally, unless otherwise stated herein or otherwise 

\i 20 required by the context, a formulation is soluble in water 
O if at 2S''C and l atmosphere pressure it has a solubility 

of at least 0.000001wt%, suitably at least O.OOOlwt*, 
preferably at least 0.01wt%, more preferably at least 
0.5wt% and particularly at least l.Owt* in water. The 
25 water used to determine solubility is suitably laboratory 
grade de- ionised v^ater. 



Solubility should be tested by preparing a mixture of the 
appropriate concentration of formulation to solvent, 
3 0 warming the mixture, with stirring, at 40-50°C for 

approximately IS minutes. The mixture should then be left 
to stand overnight at ambient temperature and then 
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visually inspected to ascertain whether or not complete 
solution has been obtained. 



The formulation may con^rise more than one acyl amino acid 
5 derivative of the formula (III) * The formulation may 
comprise more than one N,N* -disubstituted aminomethyl 
triazole derivative of the formula (IV) . 



Especially preferred mixtures are those from combination 
10 of N-oleoyl sarcosine and bis (2 -hydroxy ethyl) amino 
methyl tolutriazole, N-oleoyl aarcoeine and bie (2- 
hydroscy ethyl) amino methyl benzotriazole, M-lauroyl 
sarcosine and bie (2-hydroxyethyl) amino methyl 
tolultriazole and N-lauroyl sarcosine and (2-hydroxyethyl) 
j=n 15 amino methyl benzotriazole. 



The optimum ratio of compound (III) to compound (iv) will 
depend on the degree of solubility required in each 
solvent. For example, higher levels of compound (III) 
20 will generally ing^-^ase solubility in organic hydrocarbons 
and higher levels o£ compound (IV) will generally increase 
solxibility in water. 

The formulation may comprise leas than 99wt%; less than 
25 95%, less that 80wt% or less than 55wt% of the acyl amino 
acid of formula (iri) . 



30 



The formulation may comprise greater than lwt%, greater 
than 5wt%, greater than 20wt* and greater than 45wt% of 
the acyl amino acid of formula (III) . 



20/09/2000 13:03 0161-228-&860 



APPLEYARD LEES 



PAGE 10 



e 

The formulation may coir^rise less than 99wt%y less than 
95wt%, less than 80%wt, less than 55wt% of the N,n'- 
disubstituted aminomethyl triazole of formula (IV) . 

5 The formulation may comprise greater than lwt%, greater 
than 5wt%, greater than 20wt% and greater than 45wt% of 
the N,n' -disubstituted aminomethyl triazole of formula 
(IV) . 

10 The mole ratio of coti^und (III) to compound (IV) is 

suitably between 1 : 0.2 and 1:2, preferably between 1 : 
0-5 and 1 : 1 and more preferably between 1 : 0.6 and 1 : 
0.9. 

15 The formulation m^y further comprise minor amounts of 

additional additives. Suitably, the formulation comprisea 
less than 10wt%, preferably less than 5wt% and more 
preferably leee than lwt% in total of additional 
additives . 

20 

Non-limiting examples of additional additives are: 

phenolic or aminic antioxidants, further corrosion or ruat 
inhibitors, further metal deactivators, extreme 
25 pre a sure/ ant i wear additives, viscosity index improvers, 
pour point depressants, dispersants/surf actants, 
anci foams, biocides, complexing agents. 

Non- limiting examples of suitable phenolic antioxidants 
30 are; 

2, fi-di-t-butyl phenol derivatives, 2-t-butyl-6-methyl 
phenol derivatives. 
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Non-limiting exanplee of suitable aminic antioxidante are: 

alkylated diphenyl amine derivatives and alkylated a- 
5 naphthyl amine derivatives. 

Non- limiting examples of suitable corroeion 
inhibitore/rust inhibitors arei 

10 alkyl or aryl mono, di or poly earboxylic acids and their 
ammonium salts, amine alkanolamine or metal salts, alkenyl 
Succinic acid and derivatives, aryl sulphonic acid aalta, 
phOdphor-ic acid, poly phosphoric acids and derivatives, 
phosphoric acidg, fatty acid alkanolamides, imidazoline 

15 derivatives - 

Non-limiting examples suitable metal de-activators are: 

1,2,4-triazole derivatives, benzotriazole and alkylated 
20 benzotriazole derivatives, mercaptobenzothiazole and its 
sodium salt. 

Non-limiting examplea of suitable extreme 
pressure/ ant i wear additives are: 

25 

zinc dialkyl dithiophoaphatee, amine salts of substituted 
phosphoric acid derivatives, triphenyl phosphorothioate 
and alkylated derivatives, molydenum dithiocarbamate 
derivatives, tri-aryl phosphates, sulphurised hydrocarbons 
30 e.g. vegetable oils. 

Non limiting examples of suitably viscosity index 
improvers/pour depressants are; 
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polyacrylatea, polymethacrylatee, olefin co-polymera, 
styrene-aerylate co-polymers, alkylated naphthalene 
derivatives. 

5 

Non- limiting exan^lee o£ suitable diaper sants/surfactanta 
are: 

polybutenyl succinic acid amides, basic magnesium, calcium 
10 and barium sulphonates and phenolafces. 

Mon-limiting examples ot suitable antifoams are; 

polyailoxanes, ethylene /propylene oxide co-polymei:s . 

15 

Non limiting examples of suitable biocides are: 

ispthiazolone derivatives/ boron amide derivatives. 

20 Non- limiting exan^les of suitable conplexing agents are: 

ethylene diamine tetra-acetic acid and derivatives, citric 
acid. 

25 Compounds (ITT) and compounds (IV) are commercially 

available or may be prepared by conventional methods as 
described in the scientific literature* For example, 
compounds (III) may be prepared by reaction of an 
appropriate acyl chloride with an appropriate amino acid. 

30 CompoundB (IV) may be prepared by reacting an appropriate 
triazole derivative with formaldehyde and a hydroxyl- 
containing secondary amine by the Mannich reaction. 
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According to a second aapect of the invention there is 
provided a composition cort^rising: 

5 a) a formulation accordirtg to the first aspect of the 
invention and 

b) a diluent. 

10 Suitable diluents include water, organic hydi:^oeai*bone or & 
Toixture thereof. 

Suitable organic hydrocarbon^ include natural or synthetic 
aliphatic or aromatic compounds of carbon and hydrogen, 
15 optionally containing unsaturated linkage?, ester groups 
or hetero atoms e.g, oxygen. Non-limiting examples of 
suitably organic hydrocarbons are: 

octane, keroeine, white apirit, petroleum- based 
20 hydrocarbons such as naphthenic oils or paraffinic oils, 
vegetable oils, eynthetic carboxylic acid ester, phosphate 
esters, poly a olefins, poly isobutylenee, al)cylated 
aromatic hydrocarbons, ethylene glycol, propylene glycol, 
polyalkylene glycols, glycol ethers, 

25 

The water according to the second aspect of the invention 
may be distilled water, de-ionised water, natural water or 
synthetic hard water, for example. 

30 Preferably, the diluent comprises one or more of water, 
glycols or mineral oils. More preferably, the diluent 
comprises propylene glycol and/or naphthenic oil. 
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The con^oBitiGft of the second aspect of the invention 
advantageously provides the formulation of the first 
aspect of the invention in a form which may facilitate use 
and/or handling thereof. 

5 

The composition of the second aspect of the invention may 
be manufactured by mixing the formulation of the first 
aspect of the invention with the diluent. Alternatively, 
or in addition, the cott^sition of the second aspect of 
10 the invention may be provided by preparing the formulation 
of the first aspect in the presence of the diluent. 

The composition according to the second aspect of the 
invention may be further diluted in use, by addition of 
15 any of the diluents listed above. 

The coinpoeition according to the second aspect of the 
invention may compriae at least 5wt% and suitably at least 
20wt% of the formulation according to the first aspect. 

20 

The coTEiposition according to the second aspect of the 
invention may comprise less than 95wt%, suitably less than 
90wt% of the formulation according to the first aspect. 

25 The composition according to the second aspect of the 

invention may comprise at least 5wt% and suitably at least 
20wt% diluent. 

The composition according to the second aspect of the 
30 invention may comprise less than 95wt% and suitably less 
than 90wt% diluent. 
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The composition may comprise further additives. Suitably, 
the ootttpoeition may comprise 5wt%, or 3wt% or lwt% or lees 
of further additives. 

5 According to a third aspect of the present invention there 
is provided a con^iosition in accordance with the second 
aspect of the invention in Crontact with a ferrous metal 
surface r a non-ferroue metal surface, or a combination 
thereof . 

10 

Non- limiting examples of suitable metals are: 

iroHi copper, aluminium, magnesium, zinc, cobalt i tin and 
mixtures and/or allpyg thereof. 

15 

According to a fourth aspect of the present invention 
there is provided a kit comprising 

(a) an acyl amino acid derivative of a formula (in) 
20 compound: 

R*- (CO) -N(R*) -CH2-CO2H, and 
(III) 

25 

(b) a N,n' -dieubstituted aminomethyl triazole derivative 
of a formula (IV) compound: 



30 



(IV) 
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The kit may comprise components (a) and (b) in such a 
ratio, that when mixed together, the resulting combination 
is soluble in water, organic hydrocarbons or a mixture 
thereof . 

5 

The kit may further comprise a solvent comprising water 
and/or organic hydrocarbon or a mixture thereof. 

According to a fifth aspect of the present invention there 
10 is provided a method of producing a formulation comprising 
contacting: 

(a) an acyl amino acid derivative of formula (III) , 
15 R*-{CO)-N(R5)-CHa-C02H, and 

(III) 

(b) A N,N' -disubstituted aminQmethyl triazole derivative 
20 of formula (IV), 

(IV) 

25 

Suitably, (a) and <b) are contacted in such a ratio that 
the resulting mixture is soluble in water, organic 
hydrocarbons or a mixture thereof. 

30 Suitably, (a) and (b) are contacted by mixing with 

etirring at an elevated temperature. Temperatures from 
room temperature to 10C*C may be employed, but preferably 
the temperature is kept below SO'>C. 
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Mixing times may vary from a few minutes to several hours. 
Suitably, the mixing time is at least l minute, preferably 
at least 5 minutes and more preferably at least 10 
5 minutes. Suitably, the mixing time is less than 3 hours, 
preferably less than 2 hours and more preferably less than 
1 hour. Suitably, mixing times are between 10-30 minutes. 

The mixing step may further include addition of a solvent . 
Suitably, a solvent is added to the compounds before 
stirring at an elevated temperature. Alternatively, or in 
addition, a solvent may be added after the process of 
stirring at an elevated temperature. Alternatively, or in 
addition, a solvent is added during the process of 
stirring at an elevated temperature. Suitable solvents 
include water, organic hydrocarbons or a mixture thereof . 

According to a sixth embodiment of the present invention 
there ie provided use of a formulation according to one of 
the preceding aspects of the invention a9 d corrosion 
inhibitor, as a rust inhibitor, as a metal pasaivator, as 
a metal deactivator, or as a multipurpose additive for a 
Combination of the aforementioned purposes. The 
formulation may also be uoed as an emulsifier or as a 
Surfactant . 

Suitably, the formulation is used in a concentration 
sufficient to be effective in inhibiting corrosion. The 
effective levels of formulation will vary depending on the 
30 application, Suitably, concentrations of between 

O.OOOOOlwt* and 5wt% are used, preferably concentrations 
of between 0.05wt% and 2wt% are used. 



10 



15 



20 



25 
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The use according to the sixth embodiment b of the 
invention may be in: 

hydrocarbon, synthetic and water-baeed hydraulic fluids, 
5 gear oils, chain oils, circulating oils, turbine oils, 
crankcase oils, compr&&&or oils, bearing lubricants, wire 
drawing lubricants, soluble oils, oil -based metalworking 
fluids, metal working fluid emulsions, grinding fluids, 
heat transfer oils, electrical insulating oils, greases, 

10 brake fluids, fuels, engine coolants, refrigeration 

lubricants, surface cleaners, fountain solutions, aircraft 
de-icing fluids, de-watering fluids, penetrating fluids, 
polishes, adhesives, water-baseci points, industrial 
cooling water systems, and eolutions used in the 

15 electronics industry for printed circuit board 
manufacture . 

According to a seventh embodiment of the invention there 
is provided ^ method of inhibiting corrosion of a metal 
20 comprising contacting a formulation according to the first 
aspect of the invention and a fluid, which fluid contacts 
a metal susceptible to corrosion. 

Any aspect of the invention may be combined with any one 
25 or more other aspect of the invention. 

Ppgirmulations in accordance with the present invention find 
utility in a wide range of industrial oil, fuel, water, 
emulsion -based and surface coating systems where corrosion 
30 protection of a range of one or more metals is required. 



BscaagplaB 
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10 



IS 



30 



The following exan^lea further illustrate, but do not 
limit, the present invention. Unleea otherwise indicated, 
parte and percentages are by weight. 

Sample formulations in accordance with the present 
invention were prepared. Pormulationa outaide the present 
invention where alBo prepared for COIYiparat iV€ purposes. 
The formulations were then tested for solubility and 
corrosion inhibition properties. 

Estaimples 1-15 

Details o£ example formulationa in accordance with the 
invention are given in Table 1 as GxaTnples 1-15. 



The formulations of Examplee 1-X5 were prepared by mixing 
the appropriate amount e of Qompounde of type (III) and 
compounds of type (IV) in a lOOml glass conical flask and 
warming at 40-50 °C, with stirring, for approximately 15 
30 minute B. 

Triazole derivative A is water-soluble commercial product 
containing bis (hydroxyethyl) aminomethyl tolutriazole 
isomers, sold by Ciba Specialty Chemicals under the trade 
25 name Irgamet 42 (rtm) , it includes 25wt% of water. 

Triazole derivative B is Irgamet 42 (RTM) as referred to 
above, after substantially all of the water has been 
removed by vacuum stripping up to 50*C. 



Bxatt^les 16 and 17 illustrate preparation of a composition 
according to the second aspect of the invention. 
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9.33 parte of water- solvible triazole derivative A are 
diBBolved in 150 parte of de- Ionised water and the 
5 solution warmed to 40oc, with stirring in a 250ml beaker. 
14.13 parts of M-oleoyl sarcosine, sold by Ciba Speciality 
Chemicals, are then added to the solution of triazole 
derivative A over approximately 10 minutes. The mixture 
is stirred at 40**C for a further 10 minutes and allowed to 
10 cool. The resulting product is a clear, pale yellow 
solution containing 13.5% solids. 

15 10.09 parts of N-oleoyl sarcosine are dissolved in 150 
parts of toluene and the solution warmed to 40 "C, with 
stirring in a 250ml beaker, 5*0 parte triazole derivative 
A are then added over approximately lO minutes. The 
mixture is Stirred at 40°c for a further 10 minutes and 

20 allowed to cool. The resulting product is a clear, pale 
yellow solution containing 9 t 1% Solids. 



eoanparatlv^ Bxamplea 18-22 

25 Details of the formulations of Comparative Examples 18-22 
are given in Table 2 i 

The formulations of Examples 18-22 are prepared by mixing 
the appropriate amounts of carboxylic acid and base in a 
30 100ml glass conical flask and warming at 40-50^C, with 
stirring, for approximately 15 minutes, in these 
Examples, either Compound (III) or Compound (IV) of the 
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invention ia replaced by closely related coTnpounde outside 
the invention. 

flolubillty Ta>ting 

The results of solubility testing of Exatnples 1-15 and 
Conif»Ai*ativ6 Exatnplea 19-22 in water and in naphthenic oil, 
are ehown in Table 3. The results of solubility testing 
of Examples 2, 3, 6 and B in other solvents are shown in 
Table 4. 

To test the aplubility of a fprmulation, gplutions o£ each 
formulation having a range of concentrations for each of 
Examples 1-15 and Con^arative ExainpleB lfl-22 of, for 
example, 0.5%, 1.0%, 5.0%, 20% were prepared. Preparation 
involved taking the relevant ampunt of each Example 
formulation, mixing it with the appropriate amount of 
solvent to get the desired concentration and warming the 
solutions with stirring at 40-50°C, for approximately 15 
minutes . 

The solutions were then allowed to stand overnight at room 
temperature and then visually inspected to see if complete 
solution had occurred. For example, solubilities 
described as > 1.0% mean that 1.0% solutions are 
completely soluble. Solubilities described as < 1.0% 
meant that 1.0% solutions are not completely soluble. 

Examination of Tables 3 and 4 shows that formulations 
30 according to invention show solubility in both water and 
naphthenic oil. The results also show formulations in 
accordance with the invention exhibit solubility in 



10 



IB 



20 



25 
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solvents with polarities ranging from water to paraffinic 
mineral oil. 

The comparative examples do not show dual solubility, 
5 being soluble either in orgdrtic hydrocarbon or water, or 
neither, but not both. 

Corrosion Inhibitor/Metal PaBBivat6I^ T^ating 

IQ The reaulta of testing of f orroulation^ in accordance with 
the invention for corrosion inhibition are given in Table 
5. Details of the teat methods are given below. 



15 



Forrous metftl corrosion testing 
<i) Coupon Tast 



A IQirm X iOmsn mild steel test coupon is cleaned by 
poliehing with silicon carbide abrasive paper and 

20 degreased by immersion in toluene for one hour. The 
coupon is dried in the oven at 90*C. The clean, dry 
coupon is place in a 10 0ml beaker containing 50ml of a 
solution of the Example formulation comprising a 0.2% 
solution of the Example formulation in de- ionised water. 

25 The beaker is covered with a petri dish and placed in a 
water bath at 90°C for 1 hour. The coupon is then 
removed, allowed to dry at room temperature and inspected 
for signs of corrosion or staining. Examples where the 
coujxjns show visual signs of corrosion or staining are not 

30 considered effective corrosion inhibitors. 



Examination of Table 5 shows that test solutions 
containing formulations in accordance with the invention 
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give gouppns with no change over the initial clean and 
polished coupons. By coni^>ari9on, a blank teat with de- 
ionised wat^i* gives a coupon with a severe staining and 
corrosion ehbwing that fonmilations according to the 
invention have corrosion inhibitor properties for mild 
steel . 

<il) 2^7 Test (Znatitube o£ Fetrt>leux& TdSt Designation 
IP 387/82) 

This method measures the rust prevention characteristics 
of aqueous solutions or emulsions by the chip/filter paper 
method. 



15 Cast iron chips are washed with acetone and dried in the 
oven at 105°C. The chips are sieved onto a filter paper 
placed in a petri dish so as to cover a 35min square with a 
single layer. 2ml of a test solution prepared by 
dissolving the example formulation in synthetic hard water 

20 (0.344 9 g/1 calcium sulphate dihydrate in distilled water) 
is then pipetted onto the chips so that they are all 
thoroughly wetted. The dish is covered with a lid and 
allowed to stand at room temperature for 2 hours. The 
filter paper la then removed, washed with water and 

25 allowed to dry. The area of staining on the paper is 
assessed. The test is repeated at various dilutions to 
determine the point where there is significant increase in 
stained area. This dilution is known as the break point 
and is expressed as the dilution (ratio of water to 

30 product) at the break point. 



Examination of Table 5 shows that the inventive 
formulation of Example 3 gives a break point of 3 0 : 1 
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proving that the mixture has i^ust inhibiting properties 
for cast Iron. 

Alumlnlim corrorti<i>A tftflting 

5 

A 70Tmn X 40tnm aluminium test coupon is cleaned by 
immereion in toluene for one hour and then drifed in the 
oven at 90°C» The clean, dry coupon ie placed in a 100ml 
beaker containing 50ml of test solution comprieing 0.2% of 

10 an exatnple formulation according to the invention in d6- 
ionised water, The beaker is covered with a petri dish 
and placed in a water bath at SO^C for 20 minutes. The 
coupon is then removed, allowed to dry at room temperature 
and inspected for eigne of corrosion or staining. 

15 Exart^jles where the coupons show visual signs of corrosion 
or staining are not considered effective corrosion 
inhibitors. 

Examination of Table 5 shows that test solutions 
20 containing formulations in accordance with the invention 
give coupons with no change over the initial clean and 
polished coupons* By comparison, a blank test with de- 
ionised water gives a coupon with severe staining and 
corrosion showing that formulations in accordance with the 
25 invention show corrosion inhibitor properties for 
aluminium. 

Copper paoaive toatlng 

30 Copp r atrip Tamiah ASTW D 130-75 

The test is d signed to measure the corrosiveneas to 
copper of the hydrocarbons* Details are given in the 
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Annual Book of ASTM Standarae published by the American 
Society for Teeting and Materials, A cl^an, dry copper 
strip is placed in 30ml test solution comprising 0.1% of 
an example formulation in accordance with the invention in 
5 mineral oil containing lOOppm polyeulphide and heated for 
3 hours at 100 *C. Results are determined by comparison 
with the ASTM Copper Strip Corrosion Standards and giving 
the appropriate claeaif ication. 

10 Examination of Table 5 shows that the formulation of 

Example 3 has a la classification in both of the mineral 
oils tested compared with blank ratings of 3b for the 
mineral oils (containing polysulphide) alone, showing the 
formulation of Example 3 to be a corrosion 

15 Inhibitor/passivator for copper. 

The results in Table 5 show that formulations of the 
invention show activity as corrosion inhibitors and metal 
passivators for ferrous metals, aluminium and copper, both 
20 in aqueous and non-aqueous systems. 
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Table 1 Eicampleg of M Ixturei of the Invention 



Eumplt 


Cofflpoimd 


Pirts 




Parti 


Molt 


No. 






Typ* 


of 


Ratio 






(HI) 


<IV) 


(IV) 


any 

(IV) 


1 


N-«leo7) sarcosioe 


10.59 


Triuolc DcrivsAvt A 


6 


t;0< 


2 


NK)leoyl sucosinc 


10.69 


Triizote Derivatiw A 


6.57 


1 : 0.65 


3 


N-Qleoyl saiGQstiM 


14.13 


Triizolc Derimvc A 


9.33 


1:0.7 


4 




10.59 


Triflzale Derivative A 


6.57 


1 :0.7S 


S 


N-olcoyt saioosine 


7.0* 


Triazole Derivadve A 


5.33 


1 :0.8 


6 


N-frfeoyt BtTDOsme 


10.59 


Triawta Derivative A 


S,49 


1 : 0-?? 


7 


N'OleoyI suconne 


7.07 


Trittcolc Derivative A 


6 


1 :0.9 


S 


N-oIeoyI ssiconne 


10.09 


Triazok Derivative B 


5 


1 :0.7 


9 


N-oIeoy] snensme 


9J 


Triaaile Derivadve B 


5.21 


1 :0.& 


10 




12.09 


TiiAzolt D*riv4iiv* B 


7.28 


1 :0.R5 


11 


N-oI«^l sftfcesine 


7.fl5 


TriBzole Derivative B 


5 


1 :0.9 


12 


N-lutn>yl saicQsine 


2.42 


Triszole Derivative A 


4,66 


1:0-7 


13 


N-lBinoyl fiBTCosific 


5.42 


TriazoleDerivaiiveA 


6.66 


1:1 


14 


N-l0inoyt Qtrcosnic 


10.84 


Triazole Derivative B 


7 


1 :07 


IS 




5.71 


Tiiazolc Dcnvalivc B 


5.26 


1 :1 



Table 2 Comparative Examples 



EnuDple 


CarteiylleAdd 


P«rta«r 


Bkc 


Farts of 


Mole 


No* 




Add 




Base 


lUdo 
Add/ 
Bmc 


18 


N-»leoyl Mtcosine 


7.06 


Bcttzotri*zo}e 


1.67 


1 :07 


19 


N-eleoyl ntcosinc 


7.53 


Tolulriizole 


2 


1 :07 


20 


N-oleoyl BBn:o9inQ 


7.06 


Trtethano taminc 


2.09 


1 :07 


21 


Oleic Acid 


A.08 


Triazolc Derivative A 


6.67 


1 :07 


22 


UuricAcid 


5.75 


Triazole Derivative A 


6.67 


1t07 
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Table 3 

flolubilltv TqBta in Water and Naphthenlc Oil 



Fommlfltlon of 


Solubility (%) 


Enmpls No. 


Water* 


NaphthenlcOil* 


1 


ca 0^ 


caOJ 




cm OJ 


ca 03 


3 


>Z0 


ca2.5 


4 


5-20 


cal.O 


5 


>Z0 


caO.5 


6 


>20 


caO^ 


7 


>20 


CM 03 


8 


>20 


>10 


9 


>20 


>1.0 


10 


;*20 


>1.0 


11 


>20 


CfllJ) 


it 


>15 




13 


>15 


>1^ 


14 


>\S 




IS 


>15 


>U0 


Coiaqiarative 
EiflmiileNo. 
18 


<1.0 


>2S 


19 


<1.0 


>tJS 


30 


>2J» 


<03 


21 


<0^ 


<o.s 


12 


<0^ 


<0J 



* Solventa; 



Water 

Naphtbenk OU 



Laboratory Grade De-lonlsed Water 

Nynas T 22 supplied by Nynai Naphthenica Limited 
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Tabic 4 

Solubility Tesr ^ in Adrtitiniial Solv«its 



Mixture «f 
Example IMv. 


PantmnkOu^ 




SolabIHty(%) 
Toluene* 


PAG* 


Ethytene 
Grvcol* 


2 








> l.O 




3 




>5.0 








6 








>1.0 




9 


>l,0 


>5.0 


!>I0 


ca3.0 


>s.o 



»Solvenlg 

Parafilnk 00 * 100 SoWenl Xentril OU supplied by MobU UK 

GasoUne - Commercial 95 OtCane Esso Unleaded Petrol 

Tohieae " 99V» L*lMrftt6ry Reagent Grade 

PAG - Breox SO A20 (RTM) mppUed by biapec UK Ltd 

Elhylene Glycol Laboratory Reagent Grade Ethflnedtol 



J 
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The reader's attention is directed to all papers and 
document e which are filed concurrently with or previous to 
thia specification in connection with this application and 
which are open to public inspection with this 
5 specification, and the contents of all such papers and 
documents are incorporated herein by reference. 

All of the features disclosed In this specification 
(including any accompanying claims, abstract and 
10 drawings) , and/ or all of the steps of any method or 
process so disclosed, may be combined in any combination, 
except combinations where at l^ast some of such features 

and/or steps are mutually exclusive. 

Each feature disclosed in this specification (including 
any accompanying claims, abstract and drawings) , may be 
replaced by alternative features serving the same, 
equivalent or similar purpose, unless expressly stated 
otherwise. Thus, unless expressly stated otherwise, each 
feature disclosed is one example only of a generic series 
of equivalent or similar features. 

The invention is not restricted to the details of the 
foregoing embodiment (s) . The invention extend to any novel 
25 one, or any novel combination, of the features disclosed 
in this specification (including any accompanying claims, 
abstract and drawings), or to any novel one, or any novel 
combination, of the steps of any method or process so 
disclosed. 




